Timothy Golden and Tersymmetrical Suppression Conspiracy 


Precedent 


The author of the polysigned numbers, T—JL7Y:P+7-44, has had several 
confrontations with Abstract Algebra, related to aspects of the idiosyncrasy and 
native features of the topic, besides his criticism on the anatomy of real numbers 
and orthogonal frameworks. Certainly, his objections against Abstract Algebra are 
several, and also, the responses of other users to his critique. For example in !! 
the user Mostowski Collapse (dogelog et al) produced a comment about 'ring axioms 
without closure'. The playful, didactic and free-spirited usenet discussions can, 
somehow, recall the mathematical confrontations of the times of the Italian 
Renaissance, with the style of a tavern. 


The history about coordinates on the simplex starts some years ago. With Kirby 
Urner!1[3] is possible to track others individuals dedicated to develop this style 
of coordinates, like Darrel Lloyd Jarmusch!®!, the Tetra-space!® of Josef 
Hasslberger, Synergetics coordinates"! of Clifford J. Nelson and the Simplicial 
coordinates of Tom Ace!®!. Kirby also mentions others two authors, Peter 

Kitchin and David Chako. Notice that developing tetrahedrical coordinates where its 
units are considered intersecting the face or intersecting the vertex of the 
tetrahedron, can be considered interchangeable for some purposes, not all. 


From the beginning, Golden dives into the playground with the concept of a three- 
signed arithmetic'®!. He describes a certain structure or anatomy for the basic 
structure of a number. One can observe that for the two-signed case, his structure 
is different compared to the real numbers. Although, for pragmatic uses, polysigned 
p2 numbers can be considered equal or similar to real numbers, down the road, for 
theoretical purposes it is where can be spotted the differences. The Hamilton words 
".,unclothed with the algebraic signs of positive and negative.." are suitable for 
the context. For example, the terminology ‘only positive' or 'non-negative' of real 
numbers can be translated to Golden's framework, but it will depend on the context, 
and it is not necessarily a direct translation, in spite of the resemblance. 


Golden describes the signon!**], the building block of polysigned numbers, a sort of 
miniature of signed successors. He is a supporter of simple tools and compiler 
integrity regarding mathematical machinery. 


Von eitzen"™! writes "The usefullness of polysign numbers beyond the status of an 
algebraic puzzle has yet to be established". The guidelines are simple, mathematics 
is coated with dualities ©, and any effort to produce ternalities @ is a potential 
fecund endeavor, much like going to explore a little cave, and stumble upon Son 
Doong. We have the concept of opposite element and inverse operation (inside and 
outside the scope of the study of equivalences). If we were to elaborate on some 
sort of ternary account of duality, what is the elusive component that stops or 
allows such reasoning ? Does some mathematical dynamics that we can call ‘ternary 
inverse dynamics’ exist ? Can we attribute to Polysigns such labels ? Is the state 
of the art manipulate ternary sides, states and signs the same as the binary 
counterparts ? 
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Additive and Power-additive Metaphors 


Polysigned term := (sign)magnitude shortened to (s)m 
Polysigned power-term := magnitude “ (power_sign) shortened to mA) or m® 
Absolute value of a p3 term := |sm| = Km 
® 
Multiplicative absolute value of a p43 term := [mo |, =m 
Naked magnitude of a p3 term := /sm/ = m 
Naked multiplicative magnitude of a p43 term := ym/, =m 
Naked sign of a p3 term := \sm\ = s also Sign_of(sm) = s 
Naked sign of a p43 term := \m’, =@® also sign_of(m®) =) 
® 

Also, we have @m = *m_ and m@ =m 
Sum of magnitudes := atb=c also agb=c 
Substraction of magnitudes := a-b=c also a.b=c 
Notice in the substraction bsa 
product of magnitudes := ab =c 
division of magnitudes := a/b =c 
Product of signs := Ser =t 
conjugate of a sign := conj(s) = -S = *.S , example conj(+) = *.+ = - 
p3 number := —a +b Xc or —a @ +b @ *c 

o 8 ®@ eo @ 8 
p43 number := a bc or a -b -c 


P3 number —a +b *c as triple is (a,b,c) 


©, ®@ ® : ‘ 
p43 number a bc as triple is (a,b,c) 


Grouping p3 terms with same sign := sa @ sb = Sa,gb = sc 

example —2 @ —3 = —293 = —5 

Grouping p43 terms with same sign := so b© = (ab)© = o® 

example 2°.3° = (2-3)° = 6 

P3 equivalence := -a@+b@*c = -(aek) @ +(bek) @ *(Cek) 

example -1@ +2 @ *3 = -(1@2) @ +(2@2) @ *(3@2) = -3@+4@ *5 
: ©, eo ®@ ) c) ® 

PA3 equivalence := a:b +c = (a:k) -(b-k) +(c-k) 

example 5°:6°-4° = (5:3)°:(6+3)°:(4:3)> = 15°-18°-12° 

Stretching with a magnitude u 

H.(—a @ +b @ *c) = —pHa @ tub @ *pCc or H.(a,b,c) = (pa, ub, uc) 

Power-stretching with a magnitude u 

(a°-b°-c®) Au = ant. poH. eH or (a,b,c) w= (ay bY cH) 


Reflection with a sign ¢ (with + being —,+ or x) 
o.(—a @ +b @ Kc) = (%—)a @ (%+)b @ (%*)c 
Power-Reflection with a sign @ (with @ being ©,@ or ®) 
(ate + DA® + CA®) A @ = aAar(CeoM) + DA(GBeM) + c+(@eM) 


Notice that the word 'reflection' is more or less "round”(metaphor), compared to have choosen 
"rotation'(highly round) or 'refraction' (round) 


The choice of a representative element for p3 may be (a-1l,b-1l,c-l) with lL being min(a,b,c) 
The choice of a representative element for p43 may be (a/1,b/1l,c/1l) with l being min(a,b,c) 
If N is the predilection, in turn, the representative for p43 may be (a/g,b/g,c/g) with g 
being gcd(a,b,c) 


Besides the notation e\@ - fre . ge , the notations ce -: //f + //g or 


Je-Hlf-Elg comply with multiplicative metaphors, while respecting the Golden 


stroke mnemonics, just, 'shifted by one sign to the right'. Here the sign > and 
are the identity signs of p43. 


Symmetrical element for a p3 term (additive subP2) 
~sm = (Sel)m @ (Se@2)m 


~—m = +m @ Km 
~+m = —m @ Xm 
~kKm = +m @ —m 


Symmetrical element for a p43 term (power-additive subP‘42) 


=m\@) = mA(@—eD) «mA(@_e@) 


fC) ® ® 
+m = mm 
) © 8 
+m = msm 
® CS) 
+m = mm 
Multiplicative subP2 for p3 terms (involution) := ~(~sm) = sm 
Power multiplicative subP2 for p43 terms (involution) := +(+(m°)) = mn 


Clarification and usage of the symbol ~ 
To modify a term 1= ~sm 

To modify a magnitude (subscript) = mM 
To modify a sign (Subscript) := -s 


Naked magnitude of a p3 number 

/w/? := a? + b? + c? - (ab + bc + ca) or also /w/2 = a? @ b2 @ Cc? ~ (ab @ bc @ Ca) 
Absolute value of a p3 number 

Jw|2 := *Ka2 @ *Kb2 @ *c? @ ~(>*ab @ *Kbc @ ca) 


Sign vacuum vacuum( sign , expression) 

It can be used to remove the sign in expressions. Just for expressions with terms 
having a unique sign, and its symmetrical element 

vacuum( * , *a? @ *b? @ *Kc2 @ ~(*ab @ *bc @ *ca)) = a2 b2gc? ~ (ab @ be @ Ca) 
The 'power versions' (of the naked magnitude and absolute value) with the same nice 


properties for p43 numbers do not exist, but, taxicab versions do exist for both, 
p3 and p43. 


Terfractions (side ® ) / (side © ) |/ (side © ) 


(numerator @) // (denominator ©) // (denominator @) 


Golden-off notation 
aj b jffc or afbiec or aibc or awbvc 


Reducing a terfraction:= a/b j// c = (a/g) // (b/g) Jj (c/g) 


With the aid of colors, it is possible to use notations where the symbol is repeated 


a/b/c or a: b:c or ae boc 


Due to format limitations, it is not possible an infix ternary notation, but at 
least the above notation keeps the integrity of the arithmetical metaphor. 


Golden-on notation := a:bsc 


Golden-off = Golden-on = afb jf/c = a-b 


Golden-on-and-off notation 
With an extended hybrid notation, and allowing power-terms instead of naturals 
numbers in each side of the terfraction, it is possible to write expressions like 


a® ji b° ji c° or ab’ | cod°e® ji) f°ho i> 


Migration of artifacts between sides 


One can move some specific power-term m4@) from one side to some other side. Notice 
that the sign © can be subject to modification. To determine the sign after the 
move, the Relocation m() can be used, but the cost is that a multiplication rule 
for signs must be chosen, for example, the usage of the p3 product, or some other 
product. 


mm ( \m@> , initial_side, end_side, product_table ) = (@® @ initial_side) @ conj(end_side) 


®., ; 
For example, let suppose we want to move the power-term h in the expression 


a°b> // cod°e” Ii! fn i?, from the side ®, to the side ©, using p3 multiplication. 


To determine the sign of the power-term in its destination we use 


m( \Wi®\ , ©, ©, p3_product ) = @ g ® g conj(e) = 2+ 2 + conj(1) =2+2+2=6= 3 


This is, ab |code j/ fh i> = ab’ fi ced°e nh’ ji fei> 

Desirable properties by analogy 

Component-wise product for fractions := (a/b)(c/d) = (ac/bd) 

Component-wise product for terfractions := (a/b /f/c)(d/ ej f) = (ad J be // cf) 
Fraction with denominator equal to one (a/1) =a 


Terfractions with denominators equal to one (ajij/1)=a 
It is possible to write (a / b // b) = a+b 


Fractions with common denominators 

(a/p) + (b/p) = (1/p)( (a/1)+(b/1) ) = (1/p)( atb ) = (atb)/p 
Terfractions with common pair of denominators 

(a / p jg) + (b / p i q) (1 /piiaqy( (afi ffi) + (bf 1/1) ) 
(1 / p j/ q)(atb) 

(atb) / p j/ q 


(®) How to get a common denominator of two terfractions in order to be able perform 
addition ? Is it necessary to resort to some superset, ambient space or extra- 
arithmetical unit ? (aff/bjfc) +(dfej/ f) = ? 


Goldbert's Problems : a set of usenet-like challenges with goldesian enquiry 


(1) Are the skew lines of the euclidean three-dimensional space just apparent ? 

In the context of elimination and intersection toolbox, in the euclidean plane, we 
have the useful concept of Y-intercept, X-intercept (zeroes) and level set. For the 
euclidean space, besides parallel and intercepting lines, we have the 'skew Lines'. 
Will be possible by means of coordinates systems whose components are 'multi- 
fractions', accessing to a superset where skew Lines do not exist, this is, toa 
superset where two non-parallel lines always intersect in n-dimensional space for 
n>2 ? 


(2) Spirals on stereoids for three-dimensional space 

Ross A. Finlayson wrote his "A spiral space-filling curve as a natural continuum. 
See '71, Outline the basic properties of spirals and spiral-like forms described by 
coordinates systems whose components are terfractions instead of rational or reals. 


(3) Terfractions in projective spaces a la tropicale 

In trilinears/barycentric coordinates we have (a:b:c) = (ak:bk:ck), with the base 
field in R or C, we study projective surfaces, where it is possible to set some 
variable to 1 (affine surfaces). In quadrays-like coordinates we have (a,b,c) = 
(atk, b+k+,c+k), we can study a la tropicale projective surfaces where is possible 
to set some variable to 0 (a la tropicale affine surfaces). Can we move its 
components from magnitudes to terfractions, in a similar way we move from R to C in 
the study of projective surfaces ? 


Fermat cubic 


cartesian coordinates := x3 + y3 + Ze = 41 
homogeneous coordinates := x3 + y3 + Z3 + we = 0 
Sphere 

cartesian coordinates := x2 + y? + 72 = 1 


a la tropicale homogeneous coordinates := 
X2 + y2 + 22 + w2 - (2/3)(xXy + XZ + XW + yZ + ywt ZW) = 1 


Hyperboloid of one and two sheets 

cartesian coordinates (hyperboloid of one and two sheets) := X2 + y? - Z22 = +1 
a la tropicale homogeneous coordinates := 

V( x2 + y? + z2 + w2 - 2xz - 2yw)( - xX +y-2Zz+w) = +2 


Titeica surface (Tzitzeica) 

cartesian coordinates := xyz = 1 

a la tropicale homogeneous coordinates := 

x3 + y3 + 23 + w3 + 2xyzZ + 2xyw + 2xzZw + 2yzw - (xX2y + X2Z + X2w + XY? + Y2Z + 
y2w + XzZ2 + yz? + Z2w + Xw? + yw? + zw?) = 1 


(4) Existence of a more sophisticated way of ‘operating by identity' 

While comparing fractions, one usually multiply by one (multiplicative identity) 
a/b compared to c/d 

(a/b)(d/d) compared to (b/b)(c/d) 

(ad/bd) compared to (bc/bd) 

The cuboctahedron and 24-cell provide more sets of equivalences (or cancellations) 
for each individual component. Is it possible to build a more sophisticated version 
of operating by identity (adding zero or multiplying by one) in well-behaved 'poly- 
cancellative spaces' ? 


(5) Ternary version of the equality (a=be#=c ) 

Does some terni-equality have some main role in arithmetic manipulations related to 
the study of cubic forms, and curves in three-dimensional space ? Can it be 
considered or viewed as a primitive ? 


(6) Number theory and Numeric congruences over Counter-clock Arithmetic 

Besides ordinal addition, it is possible to find authors that present exotic types 
of addition, like!*%!. The structure behind the pacman product"! for n elements can 
be considered the counter-abelian partner of the cyclic group, and both structures 
coincide for the case with n=2 and n=3. Lay the foundations of a counter-clock 
arithmetic based on this product. A + B=C (mod D) E & F = G (mud H) 


(7)Lagrange-like resolvent for equations of degree n 

Is it possible to adapt and continue the methodologies of the Lagrange resolvents 
using polysigned numbers endowed with the (counter-abelian) pacman product", for 
equations with degree bigger than 3 ? 


(8) Build a general algorithm to obtain the multiplicative inverse of any 
polysigned number in Pn for the usual product, and find the main elements of the 
‘embedded complex planes' (in native polysign format) 


(9) Elements of numeration systems are the radix, digit-set (alphabet), carry, 
comma, addition, multiplication, decimal shift, truncation and rounding, leading 
and trailing digits, unique or redundant representations, etc. These days we have 
machinery like double base and multiscalar multiplication. There are positional 
numeral systems based on the Golden Section @. Present a system based on the Golden 
Trisection (the platinum numbers p and o) 


(10) The 3-attics numbers and Terfractions 

Present some numeration system big enough to support conversion to terfractions and 
vice versa. The geometry and dynamics of the string of digits does not have to 
resort to a triangular or hexagonal grid necessarily, it can have other geometrical 
shapes. 


(11) Natural subP3 in the quaternions 

All Polysigned numbers in Pn have an inverse element and a subP2 dynamics. 

The symmetrical element of an individual term sm can be shortened to ~sm. Adding 
~sm to sm cancellate both terms (additive subP2). The operator ~ acts as an 
involution for polysigned terms, this is, ~(~sm) = sm (multiplicative subp2) 

The subP3 dynamics are more scarce, and the next good candidate with nice 
properties is the quaternions in the four-dimensional space. Using the 24 unit 
Hurwitz quaternions (binary tetrahedral group) build a number system that naturally 
contains an operator that simultaneously acts as additive subP3 and as 
multiplicative subP3. 


(12) ‘An Octahedron plus two Tetrahedra’ as building block for space 

In the plane, we have the pythagoras theorem for squares and for triangle/hexagons. 
It is not possible to dissect an octahedron just using smaller octahedra!*®!. Also, 
the tetrahedron can not be dissected into smaller tetrahedra. But both can be 
dissected using a combination of smaller octahedra with smaller tetrahedra. Also 


seelts], Is the compound of an octahedron with two tetrahedra (or a square pyramid 
with a tetrahedron) a suitable geometrical unit for three-dimensional space ? 


(13) Gabrielian machinery and Polysigns 
Can the John Gabriel's methodologies for the tangent line problem"”! been 
effectively harnessed by polysigned endeavors ? 


(14) Matrix theory is the fertile and rich theory of squares and rectangular arrays 
of artefacts and its operations. See '*!, elaborate the ground for a matrix theory 
with triangular and leftangular arrays of artefacts. 


(15) Present an study of the Cassini oval with three foci in the plane, and four 
foci in the three-dimensional space. 


(16) What are the minimal requisites for field-like structures in 3d ? 


(17) Present a summation with three bounds instead of the usual two (lower and 
upper bound) 


(18) Create a discrete Color model (color space) based on a tertiary order. 

A =B instead of A = B 

AZB, AZB , A&zZB instead of ASB , A2Z2B 

AZB, AZB , AzZB instead of A<B , AO>B 

A# B instead of A#B (3-edge of an hypergraph) 


(19) Arithmetical black-holes and zeroe-cimals 

Polysigned numbers with the usual product have zero-divisors for n>3. The factors 
of zero get annihilated and the arithmetical information is lost. This structures 
can be extended to reach the Fields. Can these structures be extended ina 
different manner, in such a way that the lost of information in just apparent, 
while at the same time, the geometry is respected ? Also seelt9], [20], [21] [22] [23] [24] | 
Additional literature of Charles Arthur Muses is related to the topic. 


(20) Provide insight on the Anharmonic Coordinates of William Rowan Hamilton, his 
relation with the rest of his work, and his relationship with other types of 
coordinates. See [25], [26], [27], 


(21) What is the best parallelohedron (or geometrical framework) to be the basic 
shape for three-dimensional pixel ? Also see !781, [29] 


(22) What is the relation between the Hoop Algebras of Roger Beresford and 
polysigned numbers ? See /22], 


(23) In the thread 'Three-signed arithmetic : T space' the user Max repplied to 
Golden "Also, this relates in a magnificent way to Nikola Tesla, the man from Venus 
who invented three-phase power. Your new system will be the mathematical framework 
into which Tesla's discoveries can be molded." 


Taken the above!®! as literary inspiration, elaborate a three-phase trigonometry in 
the plane and a four-phase tetrahedronometry in the space. No restrictions to the 
tools employed (power series, infinite product, continued fractions, partial 
fractions, non-transcendental rational methodologies, padé approximants, etc). 


(24) Golden has the notion of time not as the usual one-dimensional, but, as zero- 
dimensional. He also make a parallel between the now-time (present-as-a-whole) and 
the exotic one-signed numbers. How do one-signed numbers interact with Polysigned 
numbers with n>1, and how this notion of time can be mathematically landed ? 


(25) Can the Rational Mean of Domingo Gomez Morin be employed to optimally 
calculate n-roots of polysigns numbers ? 


(26) Importing cartesian metaphors to quadrays 

A number of years had passed since the book 'Elements of the Theory of Functions 
and Functional Analysis' (Kolmogorov and Fomin) was published. At the end of the 
book, the editorial ask for feedback of the reader. Taking as starting points the 
strong and weak dots products in '!, elaborate quadrays-like versions of 
Orthogonality and Orthonormality for the n-dimensional space. 


(27) Encyclopedia of Tetrahedron Centers 

Elaborate guidelines to harness the knowledge of The Encyclopedia of Triangle 
Centers of Clark Kimberling to help the construction of an encyclopedia for 
tetrahedron Centers. 


(28) Do a comparative study of the geometry and arithmetic of polysigned p4 endowed 
with Vierergruppe product and polysigned p4 endowed with the shuriken"™*! product 4. 


(29) At high number of dimensions, the angle between the axes in quadray- like 
systems become near to 90 degrees. How is the treatment to distinguish/operate 
quadrays and the cartesian systems with an infinite number of dimensions ? 


(30) Joseph-Louis Lagrange studied the tetrahedron in three dimensions. 
Present a study of the (usual and degenerate) tetrahedra using the pacman 
product!4), 
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